As a canonical adaptor for Toll-like receptor (TLR) family, MyD88 has crucial roles 25 in host defence against infection of microbial pathogens and its dysregulation might 26 induce autoimmune diseases. Here we demonstrate that the Cullin 3-based ubiquitin 27 4 67 on the activation of innate immune responses in chickens. In chickens, TLR2 68 recognizes peptidoglycan, TLR4 binds LPS and TLR5 senses flagellin, and these 69 mechanisms are almost the same as in mammals [7]. However, the TLR repertoire is 70 unique in chickens. TLR9, which is responsible for sensing CpG DNA, is absent in 71 chickens. Instead chickens utilize TLR21 to recognize the unmethylated CpG DNA 72 motifs commonly found in bacteria [8].
the finding that the MATH domain of chSPOP was primarily involved in substrate 140 recognition and binding [15] . 141 chSPOP promotes proteasomal degradation of chMyD88 142 We next examined whether chMyD88 was subject to chSPOP-mediated protein 143 degradation. As expected, exogenously expressed chSPOP efficiently decreased the 144 expression of chMyD88 in a dose-dependent manner (Fig 2A) . However, the mRNA rather than the transcriptional level. Consistent with this finding, knockdown of 148 endogenous chSPOP led to an increase in chMyD88 abundance ( Fig 2B and Fig S3) . 149 The observed decease in chMyD88 by chSPOP was rescued by the proteasome 150 inhibitor MG132 ( Fig 2C) , indicating that chSPOP promoted the degradation of 151 chMyD88 in an ubiquitin-proteasome-dependent way. ). Furthermore, we mutated K118, K124 and K143 into arginines and found that 203 chSPOP failed to downregulate the mutated chMyD88 in the protein level (S5 Fig) . 204 Lastly, we transfected the K118R, K124R or K143R chMyD88 with chSPOP into 205 chicken DF1 cells, immunoprecipitation results showed that all of the three mutations 206 reduced the ubiquitination level of chMyD88 ( Fig 3G) . Taken together, these data MyD88-NF-κB signaling pathway and proinflammatory cytokine secretion.
238

SPOP deficiency attenuates host defenses against Salmonella infection 239
To elucidate the in vivo function of SPOP, we generated SPOP ˗/˗ conditional 240 knockout mice using the Cre-LoxP recombination approach since germline 241 knockdown of SPOP leaded to embryonic lethality. Wild-type and SPOP ˗ /˗ mice were 242 injected intraperitoneally with Salmonella typhimurium, and the survival rates were 243 monitored. SPOP ˗ /˗ mice were more susceptible to infection of Salmonella 244 typhimurium ( Fig 5A) , and the knockout mice had about 10 folds more bacteria load 245 in the spleen than did wild type mice after measuring the total colony-forming units 246 ( Fig 5B) . indicating the versatility of chickens as a model system in immunology.
311
In conclusion, we demonstrated that SPOP-mediated K48-linked ubiquitination and 312 degradation of MyD88 through the proteasome pathway is a novel mechanism that 313 negatively regulates MyD88-dependent proinflammatory signaling. 
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Figure legends
